In this study, the concentrations of heavy metals Pb, Cu, Zn, Cd, Ni, Fe, Mn and Cr were determined using an inductively coupled plasma and optical emission spectrophotometer (ICP-OES), and water quality parameters pH, temperature, and conductivity were measured using the YSI 556 MPS water probe. The water samples were collected monthly from five different street tap water points sourced from Mt. Agi (Agȋ Dagȋ in Turkish) spring waters between May 2012 and February 2013 in Çan (Canakkale, Turkey). All results were compared with the drinking water standards of the Turkish Standards Institute (TSE 266), World Health Organization, European Union and US Environmental Protection Agency. While concentrations of Cu, Zn, Fe, and Mn were within limit values, Pb, Cd, Ni, and Cr were at undetectable limits. The highest concentrations of Cu, Zn, Fe, and Mn were 0.010 ppm, 0.018 ppm, 0.058 ppm, and 0.014 ppm, respectively. The findings revealed that although there was no public health risk in view of heavy metal concentrations, there was an acidity problem due to lower pH levels correlated with some heavy metals such as Cu (R ¼ 0.419), Fe (R ¼ -0.421) and Mn (R ¼ -0.687).
INTRODUCTION
On the one hand, water is an essential part of life and vital for all animals and plants. On the other hand, important water pollution problems threaten human health. Moreover, depletion of clean freshwater habitats together with increasing water pollution causes major environmental and human health problems. Therefore, water pollution has become a question of considerable public and scientific concern in the light of evidence of toxicity to human health. Due to rapid population growth in recent years and rapid development of industrialization and unplanned urbanization, natural surface and groundwaters have been greatly polluted, and so the need for safe and clean water has dramatically increased. It is known that access to healthy drinking water is essential to human health. Each person in the world requires at least 20-50 liters of healthy water a day for drinking, cooking and showering. Drinking water comes from a variety of sources including public water systems, spring water, private wells, or bottled water.
Ensuring safe and healthy drinking water may be as simple as turning on the tap from a controlled public water system. Other water sources may need a water filter, water fluoridation check, or official check to ensure contamination from septic tanks is not too close to a private well. It is important to know where drinking water comes from, how it has been treated, and if it is safe to drink.
Local geological and geographical conditions affecting groundwater may increase levels of various metal ions, often rendering the water 'soft' or 'hard'. Tap water remains susceptible to biological or chemical contamination (WHO most important causes of water pollution. They are inorganic pollutants and accumulate in aquatic systems. Some have toxic and carcinogenic properties (Turkoglu et (Guler ) .
Conductivity is an essential parameter used to determine the ion concentrations in water. The level of conductivity depends on the temperature and salinity (Guler ) . Over the past few decades, human health protection from chemical contaminants in drinking water has been accomplished by developing chemical-specific standards (WHO ; EPA ). However, this approach alone is not feasible to address current issues, such as the occurrence of multiple contaminants in drinking water, for some of which there is little information about health effects, and water scarcity.
Moreover, we still do not know the levels of heavy metal concentrations in drinking waters in undeveloped and in developing countries, such as Turkey. Therefore, concentrations of lead (Pb), copper (Cu), zinc (Zn), cadmium (Cd), nickel (Ni), iron (Fe), manganese (Mn) and chrome (Cr) together with other water quality parameters such as pH, conductivity and temperature were investigated in the tap waters of Çan sourced from Agȋ Dagȋ (Çanakkale, Turkey).
MATERIAL AND METHODS

Study area and sampling stations
Çan, the study area, is a county in Çanakkale province and is geographically located east of Çanakkale, Turkey. It is surrounded by other counties such as Biga and Lapseki to the north, Yenice to the east, and Bayramiç to the south. Its population is about 50,000. Agȋ Dagȋ is a part of the Kaz Dagȋ (Mt. Ida) mountains and is located about 50 km southeast of Canakkale on the Biga Peninsula, Northwestern Turkey.
Agȋ Dagȋ spring water firstly comes to the reservoir through the water main and then it is freely available to the public from 120 different drinking fountains in Çan. In the study, water samples for analysis were collected monthly from five different points (public drinking fountains) between May 2012 and February 2013 ( Figure 1 ). The water samples were placed in polyethylene bottles (500 mL) and immediately transported to the laboratory.
After pH and conductivity measurements, 3.00 mL concentrated HNO 3 was added to each bottle and stored in the deep freeze at -20.0 W C.
Chemicals
All reagents used were of analytical grade (Merck, Germany heavy metals and other water quality parameters are given in (Table 1) . However, both regional and seasonal differences were insignificant according to the ANOVA statistical analysis (P 0.05).
The probable cause of high heavy metal levels in spring and winter periods, compared to autumn and summer periods, is that Agȋ Dagȋ has high rainfall in the winter and spring with the lowest rainfall in summer and autumn.
It is possible that rain water and other inputs to the Agȋ 
Seasonal variations of water quality parameters
Seasonal variations of water quality parameters such as pH, temperature and conductivity in the street tap water are presented in Table 4 and Figure 3 . Correlation and regression results between heavy metals and water quality parameters are displayed in Table 5 and Figure 4 . The current values of water quality parameters such as pH, temperature and conductivity were compared with the standard limit values of the Turkish Standard-TS266 (TSE ), European Union (EU ),
World Health Organization (WHO ) and US Environmental Protection Agency (EPA ) and are shown in Table 5 .
Annual values of pH, temperature, and salinity varied between 5.10 and 7.00 (average: 5.90 ± 0.60), 7.30 and 20.6 W C (average: 13.5 ± 4.50 W C), and 50.3 and 66.5 μS cm -1 (average: 57.9 ± 4.97 μS cm -1 ), respectively (Table 4 ). Variations in pH at all sampling stations during the year were higher than temperature and conductivity (Figure 3 ). The regional variation in the pH levels was significant according to ANOVA statistical analysis (P ! 0.05). There was an increase in temperature and conductivity from winter to summer periods, and both revealed a fairly similar distribution during the year. The distributions were supported by positive correlation (R ¼ 0.964) and linear regression (R ¼ 0.929) ( Table 2 and Figure 4) . Moreover, relationships between pH and heavy metals were more significant than those with temperature and conductivity. For instance, while the regressions between pH and Mn and between pH and Fe were nonlinear, the regression between pH and Cu was linear (Figure 4) . The Exposure to radical pH levels causes irritation in the eyes, skin, and mucous membranes. Below pH 4.00, redness and irritation of the eyes is reported. Below pH 2.50, damage to the epithelium is irreversible and extensive (APHA ).
Exposure to high pH values can also result in similar effects.
Eye irritation and inflammation of skin are associated with pH values greater than 11. In addition, solutions with pH 10-12.5 are reported to cause hair fibers to swell (WHO ). In sensitive and allergic individuals, gastrointestinal irritation may also occur. In addition, because pH can affect the degree of corrosion of metals as well as disinfection efficiency, it may have an indirect effect on human health.
Waters with high acidity or low pH accumulate more toxic heavy metals and create a more dangerous situation in terms of public health (WHO ). In this study, correlation and regression results revealed that pH was nearly connected with some heavy metals such as Fe (R ¼ -421), Mn (R ¼ -687) and Cu (R ¼ 419). However, pH did not have any relationship with temperature and conductivity.
The pH of the water entering the distribution system must be controlled to minimize the corrosion of water mains and pipes in street and household water systems. Lack of regard for this may result in the contamination of drinking water and in adverse effects on its appearance, taste, and odor.
Therefore, water in the water main and pipe systems should be frequently cleaned and suitable chemicals used to raise pH if it is dangerous for human health. It is known that there are kidney problems among inhabitants where street tap waters are used as drinking water in Çan. However, there is a need to measure more water quality parameters in drinking water and to monitor kidney activities and blood parameters of inhabitants using these drinking waters in order to say more about public health.
